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[57] ABSTRACT 
In a continuous washing apparatus including an elon 
gated inclined cylindrical washing tub having an inlet 
and an outlet of washing objects, a screw assembly 
rotatably mounted in the washing tub to transfer the 
washing objects from the inlet region to the outlet re 
gion, and a cleaning means to clean the washing objects, 
the screw assembly is a bank-like helical ?n extending 
longitudinary in the washing tub and a large central 
opening formed by the tin so that a generally constant 
quantity of objects is conveyed by the tin. 

4 Claims, 3 Drawing Sheets 
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CONTINUOUS WASHING APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to a continuous washing 
apparatus which is suitably used to continuously wash a 
large quantity of objects e.g. dishes, fruits or potatoes. 

DESCRIPTION OF PRIOR ART 

conventional continuous dish washers generally in 
clude a moving conveyor on which disher are aligned, 
and upper and lower nozzle inject water continuously 
to the dishes. However, as the dishes stand still relative 
to the conveyor, the washing effect is not satisfactory. 
operability is poor due to the splashing of water spray, 
and frequent stoppages which result in high mainte 
nance costs. 

Many proposals have been made to improve these 
faults, one example is shown in Japanese Patent Publica 
tion No. 51-112565 which shows that washing objects 
fed in a water tank from a hopper are conveyed by a 
motor driven screw and are washed in a frame with 
bars. Dirty water flows between the bars to the tank and 
the washing objects are conveyed along the inclination 
of the frame with bars and dried and conveyed con 
tinuosly by a chute. 
However, such prior continuous washing apparatus 

includes disadvantages such as that when a large quan 
tity of washing objects are fed simultaneously from the 
hopper the screw must convey the objects in locally 
overloaded conditions so that washing effect decreases 
and the objects being washed are thus apt to be de 
stroyed; and further, the motor and the screw are over 
loaded decreasing the service life of the washing appa 
ratus. ‘ . 

Accordingly, the primary object of the present inven 
tion is to provide an improved continuous washing 
apparatus which will solve the above mentioned disad 
vantages to improve the washing effect without damag 
ing the objects being washed. 

SUMMARY OF THE INVENTION 

The continuous washing apparatus, according to the 
present invention, includes an inclined washing tub 
having an inlet and an outlet for washing objects and a 
motor driven helical ?n which is supported at both ends 
of the washing tub, and a large central opening is 
formed by the helical ?n. 

In operation, as the ?n rotates, the objects being 
washed are moved from the inlet to the outlet by the ?n 
and the moving height of the objects is limited by the 
width of the fin. While moving, excess objects over the 
width of the fin pass rearward through the central open 
ing formed by the fin so that the feed quantity of the ?n 
is gradually balanced and is limited by the width of the 
?n. As the washing proceeds, the washing objects are 
washed by a stream of washing agent and debris sepa 
rated from the objects passes through many small open 
ings in the fin and between the clearance between the 
?n and the tub to the inlet direction of the tub. 

DESCRIPTION OF THE DRAWINGS 

The features and advantages of the present invention 
will become apparent in view of the following detailed 
description of preferred embodiments of the invention 
taken in conjunction with the accompanying drawings, 
wherein: 
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2 
FIG. 1 is a longitudinal sectional view of a continu 

ous washing apparatus according to one embodiment of 
the present invention; 
FIG. 2 is a sectional view along line 2—2 of FIG. 1; 
FIG.'3 is a sectional view of a ?n in FIG. 1, and 
FIG. 4 is a longitudinal sectional view of a continu 

ous washing apparatus according to second embodi 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a continuous washing apparatus 
embodying the present invention is shown. The wash 
ing apparatus includes a long generally cylindrical 
washing tub 1. the washing tab 1 has an inlet 2 and an 
outlet 3 of washing objects W. The washing tub I is 
inclined so that the inlet 2 is lower and the outlet 3 is 
upper position. 

Transfer means is provided in the washing tub 1 to 
transfer the washing objects from the inlet region to the 
outlet region. The transfer means is formed by a screw 
assembly 4 which is rotatably mounted in the washing 
tub I and a drive means, not shown, to drive the screw 
assembly 4. The screw assembly 4 includes a band like 
?n 5 which is helically wound and extends longitudi 
nally in the tub to form a central large opening 6. 
The screw assembly 4 includes shafts 7 and 8 which 

are secured with the both ends of the tin 5. The sahft 7 
is rotatably supported by a bearing 9 which is mounted 
on a support frame 10 which forms upper end wall of 
the tub 1. The shaft 8 is connected with a drive shaft 11 
which passes through and is rotatably supported by a 
lower end wall of the tab 1. The drive shaft 11 is con 
nected with the drive means e.g. an electric motor 
through suitable transmission. 
Connection between the shaft 7 and the bearing 9 and 

between the shaft 8 and the drive shaft 11 are taper 
connections. Such a taper connection allows easy as 
sembly and disassembly without needing accurate re 
alignment. By removing the support frame 10, the 
screw assembly 4 can be inserted and removed in and 
from the washing tub 1. 
The washing tub provides the washing means which 

includes, in the illustrated embodiment, cleaning liquid 
12 stored in lower portion of the tub and air nozzles 13 
to feed air in the cleaning liquid 12. Additional cleaning 
liquid nozzles 14 may be added. The additional nozzles 
14 spray hot or cold water through a pipe which passes 
through central openings of the bearing 9 and the shaft 
7 from outside. 
By the ?n 5, as shown in FIG. 2, large central open 

ing 6 is formed to convey the washing objects of the 
height only corresponding to the width of the ?n 5 and 
excessive objects pass rearward from the central open 
ing 6 so that overloading of the fin is effectively pre 
vented. The ?n 5 itself has many small openings 17 to‘ 
allow to pass cleaning liquid and debris from the open 
ings 17 when the ?n moves upward along the inclina 
tion of the tab 1. Also, as shown in FIG. 3, many small 
rods 18 pivotably mounted on the surface of the fin 5 to 
agitate or tumble the washing objects while conveying 
the objects. 
The bottom portion of the tab 1 has a reservoir 15 to 

store debris after washing. The reservoir 15 has a dis 
charge pipe 16. 

In operation, washing objects W are fed from the 
inlet 2, and the objects are conveyed by the screw as 
sembly 4 upwards from the inlet region to the outlet 
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region. The washing objects are washed by the cleaning 
liquid and the washed objects are discharged from the 
outlet 3. 
FIG. 4 shows second embodiment of the present 

invention. As shown, the continuous washing apparatus 
includes a ?rst washing apparatus A, a second washing 
apparatus B and a rinse and drying apparatus C. The 
?rst washing apparatus A is similar to that shown in 
FIG. I. 
The second washing apparatus B is arranged adjacent 

to the ?rst washing apparatus A and includes a gener 
ally semi-circular sectioned washing tub 20 in which a 
?n 5 similar with that shown in FIG. 1 is arranged. A 
drive shaft 21 of the tin 5 is driven by a suitable motor, 
not shown. Washing water is sprayed from opening of 
the stationary pipe shaft 23. One or more supersonic 
wave generators 22 are mounted at bottom plate of the 
washing tub 20. 
The rinse and drying apparatus C is arranged adja 

cent to the second washing apparatus B and includes a 
cylindrical drying tub 25 in which a ?n 5, a reservoir 15 
and a discharge pipe 16 which are similar with those 
shown in the ?rst washing apparatus A are arranged 
and a drive shaft 26 of the ?n 5 is driven by a motor, not 
shown. At the bottom of the drying tub 25 hot water 
nozzles 27 are arranged to assist the drying of the wash 
ing objects. Inside the drying tub 25, a stationary pipe 
28 is mounted and through which hot air supplied from 
a hot air pipe 29 is injected. 

In operation, at ?rst washing objects W are fed from 
the inlet 1 of the ?rst washing apparatus A and the ?n 5 
is rotated. The washing objects are washed by cleaning 
liquid which is agitated by the air supplied from the air 
nozzles 13 and are conveyed by the ?n 5 generally for 
the height corresponding to the width of the ?n 5 and 
excess objects over the height pass through the large 
opening 6 formed by the ?n 5 and remain on the down 
stream side of the ?n 5 so that the conveyed washing 
objects are limited to generally constant flow by the 
width of the ?n 5. The washing objects are ?oated or 
tumbled by a liquid flow induced by air stream from the 
air nozzles 13. Washing objects change the attitude by 
rotation of the ?n 5 to improve washing effect, and also, 
by many pivotably mounted rods 18 on the ?n 5, wash 
ing objects reverse the attitude to further improve the 
washing effect. This feature is effective to wash planar 
objects such as dishes. Debris separate from the wash 
ing objects returns downwards through the many small 
openings 17 and clearance between the ?n and the inner 
wall of the washing tub I to the reservoir 15 and is 
discharged through the discharge pipe 16. Washed ob 
jects are conveyed upwards by the ?n 5 sequentially 
and are rinsed by hot or cold water from the nozzles 14 
and are conveyed to the second washing apparatus B 
from the outlet 3. 

In the second washing apparatus B, washing objects 
W are washed by the supersonic wave generator 22 and 
are conveyed to the rinse and drying apparatus C in 
which hot water from the hot water nozzles 27 at the 
bottom of the tub 25 assists drying of the objects, and 
then hot air from hot air nozzles 30 drys the washing 
objects. 

It will be appreciated that the washing apparatus, 
according to the present invention, includes the inclined 
cylindrical washing tub having the inlet for washing 
objects, the rotatable helical ?n supported in the tub at 
both ends and the large central opening formed by the 
?n so that the advantages described below are attained. 
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(a) As the helical ?n is supported only at both ends in 

the tab so that longitudinal elasticity of the tin prevent 
the washing objects from being destroyed and also pre 
vent the apparatus from overloading to improve the 
service life of the apparatus. 

(b) As the helical ?n forms large central opening so 
that the quantity of objects conveyed is constant. Thus, 
when a large quantity of washing objects is fed into the 
inlet, a constant quantity of object is sequentially con 
veyed. 

(c) As the washing objects sequentially change posi 
tion by the ?n to improve the washing effect, and also 
many pivotable rods on the ?n tumble the objects to 
improve the washing effect. 

((1) As the ?n has many small openings to allow a 
downward stream of cleaning liquid at low resistance; 
also debris separated from the objects ?ows back 
through the small openings with the cleaning liquid. 
Many changes and modi?cations can be performed 

by those skilled in the art without departing from the 
spirit of the present invention. For example, the illus 
trated second embodiment includes the ?rst washing 
apparatus A, the second washing apparatus B and the 
rinse and drying apparatus C, whereas, the washing tub 
of the ?rst washing apparatus A may be long enough to 
involve functions of the second washing apparatus B 
and/or the rinse and drying apparatus C so that one 
long apparatus can perform washing to drying pro 
cesses. 

What is claimed is: 
1. A continuous washing apparatus comprising a ?rst 

elongated cylindrical washing tub inclined at an angle 
to a horizontal plane for holding a ?rst body of cleaning 
liquid, said ?rst washing tub having an inlet region for 
washing objects at a lower end portion of said ?rst 
washing tub and an outlet region for washing objects at 
an upper end portion of said ?rst washing tub with an 
upper side surface of the ?rst body of cleaning liquid 
being disposed at a lower level than the outlet region for 
the washing objects, ?rst transfer means in said ?rst 
washing tub for moving the washing objects from the 
inlet region and through the upper side surface of the 
?rst body of cleaning liquid to the outlet region, said 
?rst transfer means including a ?rst screw assembly 
rotatably mounted in said ?rst washing tub for rotation 
about a ?rst axis which is inclined at an angle to a hori 
zontal plane, said ?rst screw assembly including a ?rst 
band-like helical ?n extending from the inlet region to 
the outlet region and ?rst drive means for rotating said 
?rst helical ?n relative to said ?rst washing tub to move 
washing the objects upwardly from the inlet region to 
the outlet region, said ?rst helical ?n having a large 
central opening which extends from the inlet region to 
the outlet region and through which washing objects 
can move downwardly toward the inlet region to pre 
vent overloading of said ?rst helical ?n with the wash 
ing objects, a second elongated washing tub for at lest 
partially holding a second body of cleaning liquid, said 
second washing tub being generally horizontal and 
having an inlet region disposed adjacent to the outlet 
region of said ?rst washing tub, said ?rst screw assem 
bly being operable to effect movement of the washing 
objects from the outlet region of said ?rst washing tub 
to the inlet region of said second washing tub, said 
second washing tub having an outlet region at a end of 
said second washing tub opposite from the inlet region 
of said second washing tub, second transfer means in 
said second washing tub for moving washing objects 
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from the inlet region of said second washing tub to the 
outlet region of said second washing tub, said second 
transfer means including a second screw assembly rotat 
ably mounted in said second washing tub for rotation 
about a second axis which is generally horizontal, said 
second screw assembly including a second band-like 
helical ?n extending from the inlet region to the outlet 
region of said second washing tub and second drive 
means for rotating said second helical ?n relative to said 
second washing tub to move the washing objects along 
a generally horizontal path from the inlet region to the 
outlet region of said second washing tub, said second 
helical ?n having a large central opening which extends 
from the inlet region of said second washing tub to the 
outlet region of said second washing tub and through 
which washing objects can move to prevent overload 
ing of said second helical ?n with washing objects, a 
third elongated cylindrical tub inclined at an angle to a 
horizontal plane, said third tub having an inlet region 
disposed adjacent to the outlet region of said second 
washing tub, said second screw assembly being opera 
ble to effect movement of the washing objects from the 
outlet region of said second washing tub to the inlet 
region of said third tub, said second body of cleaning 
liquid extending from the inlet region of said second 
washing tub and through the outlet region of said sec 
ond washing tub into the inlet region of said third tub, 
said third tub having an outlet region for the washing 
objects at an upper end portion of said third washing 
tub with an upper side surface of the second body of 
cleaning liquid being disposed at a lower level than the 
outlet region of said third tub, third transfer means in 
said third tub for moving the washing objects from the 
inlet region of said third tub and through the upper side 
surface of the second body of cleaning liquid to the 
outlet region of said third tub, said third transfer means 
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including a third screw assembly rotatably mounted in 
said third tub for rotation about a third axis which is 
inclined at an angle to a horizontal plane, said third 
screw assembly including a third band-like helical ?n 
extending from the inlet region of said third tub to the 
outlet region of said third tub and third drive means for 
rotating said third helical ?n relative to said third tub to 
move the washing objects upwardly from the inlet re 
gion of said third tub to the outlet region of said third 
tub, said third helical ?n having a large central opening 
which extends from the inlet region of said third tub to 
the outlet region of said third tub and through which 
washing objects can move downwardly toward the 
inlet region of said third tub to prevent overloading of 
said third helical ?n with washing objects. 

2. An apparatus as set forth in claim 1 further includ 
ing a ?rst array of nozzles disposed in said third tub at 
a level above the upper surface of the second body of 
washing liquid for directing streams of liquid against the 
washing objects after the washing objects have been 
moved out of the second body of cleaning liquid by said 
third helical ?n. 

3. An apparatus according to claim 2 further includ 
ing a second array of nozzles disposed in the large cen 
tral opening in said third helical ?n adjacent tothe 
outlet region of said third tub for directing streams of 
fluid downwardly onto the washing objects after the 
washing objects have been sprayed by streams of liquid 
from said ?rst array of nozzles. 

4. An apparatus according to claim 1 further includ 
ing supersonic wave generator means connected with 
said second washing tub for generating supersonic 
waves to wash the washing objects in said second wash 
ing tub. 


